Abstract. The fractal approach to the model of surface roughness in the problem of gas-surface interaction is developed on the base of the generalization of two-dimensional model of roughness proposed by Blackmore and Zhou. The relation between the parameters of the model and the values influencing the aerodynamic coefficients is investigated. Computed results are compared with the values obtained using statistical model of roughness -the isotropic Gaussian random field.
where v is the speed of outgoing atoms of gas, n is an external normal to dS and V 0 (v 1 , v, n) is equal to the scattering function on smooth surface [2] .
GENERAL FRACTAL FUNCTIONAL MODEL
The functional model for the rough surface profile is z r r s s n n n n ( , ) (2) The expression (2) at fixed value of a polar angle ϕ is equal to the two-dimensional profile model [5] . Here, as well as in [5] , a and β are constant parameters, ψ is a continuous 2π -periodic function, z is an altitude of a surface in regard to average level of an area dS . Unlike offered in [5] model, the cylindrical coordinate system (r, ϕ, z) is introduced with an axis z directed along a normal n , and a dependent on a polar angle ϕ shift ) (ϕ γ n of argument of function ψ is carried out.
Function z (r, ϕ) has, as well as the model from paper [5] , following fractal property (self-affinity):
where s is fractal dimension of the graph of the function (2) [5] . The self-affinity (3) of the graph (2) means that the roughness of a smaller scale is similar to the large-scale roughness if the horizontal size unit is multiplied with β , and the vertical size unit -with
In applications the constructed spatial fractal model of a rough surface must be reduced to a form which is most simply realizable in numerical aerodynamic calculations. Hence we have to take the function ψ so that the cross points of a trajectory of atom of gas with a surface could be easily defined analytically. Therefore we suggest selecting this function as a quadratic spline (4) and further continued periodic with period 2π . By virtue of continuity here is 2 2 2 4b a = π . The model (2) , generally speaking, is determined, that means it does not contain stochastic elements. However a point of impact of a gas atom with the surface is arbitrary. So it is possible to discuss statistical characteristics of the model, which are received by averaging over the area dS .
Let's find a relation between the parameters of model and the main characteristics of a roughness. The density function looks like [5] 
Average value of the surface height z is µ = 0 appropriate to selection of coordinate system, and the parameters of density σ and n ω vary depending on parameters of model α, s and β. 
MOMENTUM EXCHANGE COEFFICIENTS ON A ROUGH SURFACE
The results of calculation of normal p and tangent τ momentum exchange coefficients on a rough surface for elementary free-molecular gas flows using the fractal model are shown in fig. 5 -8 at some values of parameters of model. The calculation is made by a Monte Carlo method. The single and twofold collisions of atoms of gas with a surface are accounted. The scattering function V 0 (v 1 , v, n) on a smooth surface is supposed specular (charts 7 and 9) or diffuse (figures 8 and 10).
The incident flow is assumed consisting of atoms of gas with identical velocity vectors v 1 so that θ 1 is the angle between the vectors v 1 and n (n is a normal to an area dS on a surface). The dashed lines show the results of calculations using statistical model of a roughness (the isotropic Gaussian random field [3] ), and the dash-dotted lines -the values on a smooth surface. FIGURE 9. Tangent momentum exchange coefficient τ FIGURE 10. Tangent momentum exchange coefficient τ (specular scattering from a smooth surface) (diffuse scattering from a smooth surface)
